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NEW  MATERIALS  DESIGN 
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Energetic  Ionic  Liquids 
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-  determine  barriers  to  polymerization  of  ethylene,  oxidation  by  HOOH. 
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Five-level  model  for  nonlinear  absorption 
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a)  “Self-consistent  field”  (SCF):  reasonably  good  geometries 

b)  “Electron  correlation”:  post-SCF  correction,  required  for  reliable 

energetics  (e.g.,  barriers). 


THEORETICAL  METHODS 
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number  of  electrons  (coordinates  re) 
number  of  quantum  nuclei  (coordinates  rp 
number  of  classical  nuclei  (coordinates  rc) 
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=  conventional  disk  storage  of  AO  integrals 
=  direct  evaluation  of  AO  integrals 
=  runs  in  parallel 
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Speedup  relative  to  32  CPUs 


The  Search  for  New  Polynitrogens  i 
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How  can  this  stabilization  effect  be  used  to  our  advantage  in  preparing 
new  compounds? 
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£  Theoretical  Challenge  -  Can  we  design 
f  and  predict  viable  precursors  to  Ns-? 
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Identifying  Precursors  for  New  Polynitrogens 


requirements:  -50,000  CPU-hours,  1.2  GW  on  IBM  SP/P3  at  ASC 


High-nitrogen/polynitrogen  compounds 


requirements:  -50,000  CPU-hours,  1  GW  on  IBM  SP/P3  at  ASC 
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Compaq  GS320,  IBM  SP/P3  at  ASC 
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-  Time-dependent  density  functional  theory  accurately  predicts  NLA  in 
free-base  porphyrins,  phthalocyanines,  and  their  metal  complexes. 

-  Mean  absolute  error  of  0.11  eV  for  computed  triplet-triplet  excitation  energies 

-  Mean  absolute  error  of  0.14  eV  for  computed  singlet-triplet  excitation  energies 


FUTURE  DIRECTIONS 
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PROJECT  OVERVIEW 


e 

H 

u 

o 

U 

u 

u 

H 

f\ 

w 

rv 

m 

uS 

ffl 

c\ 

w 

1— f 

H 

u 

u 

u 

U 

u 

© 

w 

w 

*\ 

w 

w 

w 

s 

GC 

| 

u 

u 

u 

o 

u 

© 

OJ 

w 

m 

w 

m 

w 

CM 

MN 

u 

#\ 

w 

E,  C 

E,  C 

u 

w 

u 

c£ 

a 

a 

-e- 

-©- 

-e- 

X 

a 

a 

a 

a 

u 

CO 

fs| 

s 

ss 

mszx 

N 

K! 

S3 

S 

r< 

On 

o 

a 

CM. 

fS 

CM 

Cm 

H 

a 

e 

On 

a 

Gfl 

Cm 

S3 

H 

Si 

00 

1m 

« 

flk 

CM 

H 

s 


M 

i 

o 

&0 


X 


X 


Ionization  Potential,  S0  -Sn  =  Ground  State  Spectrum, 

\  =  Singlet-Triplet  Gap  -Tn  =  Triplet-Triplet  Spectrum 
E  =  Experiment,  C  =  Calculated 


RESULTS  - POSS 


.  Condensation  of  D3,  D4  to  POSS  (in  progress) 
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